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Application/Control Number: 10/785,648 
Art Unit: 2814 

DETAILED ACTION 
New grounds of rejection 
Claim Rejections - 35 CISC % 103 

The text of those sections of Title 35, U.S. Code not included in this action 
can be found in a prior Office action. 

Claims 9-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ouyang et al. (US publication 2004/0256639) in combination with Lin et al. (US 
publication 2005/0035369), Yeo et al. (US publication 2005/009263), 
Chidambarrao et al. (US publication 2005/0164477), and Currie et al. (US 
publication 2004/0173812). 

With respell to claim 9, Ouyang et al. teach a method of fabricating a 
semiconductor device comprising (see [0028] and [0083]): 
forming a PMOS devices on a semiconductor substrate with source to drain 
channel regions along a first crystallographic orientation axis of the 
semiconductor substrate; 

forming a NMOS devices on the semiconductor substrate with source to 
drain channel regions rotated by an offset angle from the source lo drain 
channel regions of the PMOS devices lie along a second crystallographic 
orientation axis of the semiconductor substrate; 

applying a compressive strain longitudinally across the source to drain 
channel regions of the PMOS devices to improve hole mobility; and 
applying a tensile strain longitudinally across the source to drain channel 
regions of the NMOS devices to improve electron mobility. 
Further with respect to claim 9, Quayang et al fail to teach forming lateral 

PMOS and NMOS or source, drain, and channel of the PMOS and NMOS within the 

substrate. 

Lin et al. teaches forming lateral PMOS and NMOS or source, drain, and 
channel of the PMOS and NMOS within the substrate in which the channel is 
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strained to achieve both increased mobility (due to the straining of the channel) and 
size reduction (due to the lateral formation of PMOS and NMOS). See paras [0004] 
and [0011]. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to incorporate the teaching of Lin et al. into the method of 
Ouyang et al. to attain the above advantage. 

With respect to claim 10, Ouyang et al. further teach that the 
crystallographic orientation axis on which the PMOS devices are formed is 

< 1 10> and wherein the semiconductor substrate is silicon (see [0040]). 
With respect to claim 1 1 , Ouyang et al. further teach that the 
crystallographic orientation axis on which the NMOS devices are formed is 

< 1 00 > . 

With respect to claim 1 2, Ouyang et al. appear to teach the offset angle for 
the channel region of NMOS. See [0049]. 

Alternatively, it would have been obvious to one of ordinary skill in the art of 
making semiconductor devices to determine the workable or optimal value 
for the angle between channel region of NMOS devices and channel region of 
PMOS devices through routine experimentation and optimization to obtain optimal 
or desired device performance because it has been held that it is not inventive to 
discover the optimum or workable ranges of a result-effective variable within given 
prior art conditions by routine experimentation. See MPEP 2144.05. 

With respect to claim 13, Ouyang et al. teach applying compressive strain to 
channel regions of PMOS devices but fail to teach the strain is uniaxial. 
Lin et al. teach applying uniaxial compressive strain to improve hole mobility. 
See [0010]. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to incorporate the teaching of Lin et al. into the 
method of Ouyang et al. to attain the above advantage. 
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With respect to claim 14, Ouyang et al. teach applying compressive strain to 
channel regions of PMOS devices but fail to teach the strain is biaxial. 
Yeo et al. teach applying biaxial compressive strain to enhance hole mobility. 
See [0005]. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to incorporate the teaching of Yeo et al. into the 

method of Ouyang et al. to attain the above advantage. 

With respect to claim 15, Ouyang et al. teach applying compressive strain to 
channel regions of PMOS devices but fail to teach the application is done by 

recess etching and deposition of silicon-germanium epitaxial layer on the channel 

regions. 

Yeo et al. teach applying compressive strain to the channel regions by recess 
etching and deposition of silicon-germanium epitaxial layer on the channel 

regions. See figs. 1-9 and associated text. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to incorporate the teaching of Yeo et al. into the 

method of Ouyang et al. to enhance carrier mobility. See [0008]. 

With respect to claim 16, Ouyang et al. teach applying tensile strain to the 
channel regions of NMOS devices but fail to teach the strain is biaxial. 
Chidambarrao et al. teach applying biaxial tensile strain to channel regions to 
enhance mobility. See [0004]. 

It would have been obvious to one of ordinary skill in the art of making 

semiconductor devices to incorporate the teaching of Chidambarrao et al. 
into the method of Ouyang et al. to attain the above advantage. 

With respect to claim 17, Ouyang et al. teach applying tensile strain to 
channel regions of NMOS devices but fail to teach the application is done by recess 
etching and deposition of carbon doped silicon layer on the channel regions. 

Currie e al. teach applying tensile strain to the channel regions by recess 
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etching and deposition of carbon doped silicon layer on the channel regions. See 
[0077]. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to incorporate the teaching of Currie et al. into the method 
of Ouyang el al. to improve device performance. See [0009]. 

With respect to claim 18, Ouyang et al. further leach forming an interlayer 
dielectric layer 68 over the NMOS device. See fig. 9. 

Response to Arguments 

Applicant's arguments with respect to claims 9-18 have been considered but 
are moot in view of the new ground(s) of rejection. 

In response to the applicant's arguments in the paragraph bridging pages 5 
and 6 of the response dated 1 2/26/06, it is submitted that the formation of lateral 
PMOS and NMOS or source, drain, and channel of the PMOS and NMOS within the 
substrate and having the channel strained would allow the dual benefits of size 
reduction (due to the lateral formation of PMOS and NMOS) and increased mobility 
(due to the straining of the channel). 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Long Pham whose telephone number is 571- 
272-1714. The examiner can normally be reached on Mon-Frid, 10am to 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Wael Fahmy can be reached on 571 -272-1 705. The fax 
phone number for the organization where this application or proceeding is assigned 
is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or acces^to the 
automated information system, call 800-786-9199 (IN USA Oycp^D^ox 571- 
272-1000. ///yS 
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